Functional divergence between 2 chemokines is conferred by single amino acid change.
CXCL4 and CXCL4L1 are 2 closely related CXC chemokines that exhibit potent antiangiogenic activity. Because interactions with glycosaminoglycans play a crucial role in chemokines activity, we determined the binding parameters of CXCL4 and CXCL4L1 for heparin, heparan sulfate, and chondroitin sulfate B. We further demonstrated that the Leu67/His67 substitution is critical for the decrease in glycan binding of CXCL4L1 but also for the increase of its angiostatic activities. Using a set of mutants, we show that glycan affinity and angiostatic properties are not completely related. These data are reinforced using a monoclonal antibody that specifically recognizes structural modifications in CXCL4L1 due to the presence of His67 and that blocks its biologic activity. In vivo, half-life and diffusibility of CXCL4L1 compared with CXCL4 is strongly increased. As opposed to CXCL4L1, CXCL4 is preferentially retained at its site of expression. These findings establish that, despite small differences in the primary structure, CXCL4L1 is highly distinct from CXCL4. These observations are not only of great significance for the antiangiogenic activity of CXCL4L1 and for its potential use in clinical development but also for other biologic processes such as inflammation, thrombosis or tissue repair.